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Objective:  To  identify  the  health-related  physical  ﬁtness  proﬁle  of  Brazilian  adolescents  (10–17  years)
living  in  a small  town  of German  colonization  and  to  describe  the  prevalence  of  those  with  low  levels  of
physical  ﬁtness  according  to  sex and  age.
Method:  This  is  a  school-based  cross-sectional  epidemiological  study  conducted  with  all  adolescents
(10–17  years)  enrolled  in  ﬁve  public  schools  of São  Bonifácio,  Brazil.  The  study  included  277 adolescents
(145  boys  and  132  girls).  The  FITNESSGRAM® test  battery  was  applied  for  the  assessment  of  percent  body
fat,  ﬂexibility,  muscle  strength/endurance  and  cardiorespiratory  ﬁtness.
Results: Higher  mean  values  of  percent  body  fat and  ﬂexibility  (p  < 0.01)  were  found  in girls;  boys  showed
higher  means  (p <  0.01)  for  pull-up  and  cardiorespiratory  ﬁtness  tests.  The  prevalence  of  adolescents  with
low levels  of physical  ﬁtness  was  high  for percent  body  fat (boys:  29.3%,  girls:  31.8%,  p = 0.75),  ﬂexibility
(boys:  26.9%,  girls: 54.5%,  p  < 0.01),  muscle  strength/endurance  (curl-up:  37.9%  of  boys  and  45.5% of  girls,
p = 0.25; modiﬁed  pull-up:  47.6%  of  boys  and  54.5%  of  girls,  p = 0.30)  and  cardiorespiratory  ﬁtness  (boys:
28.0%,  girls:  36.9%,  p  =  0.15).  As for  the  overall  physical  ﬁtness,  75.7%  of  boys  and  88.9%  of  girls  did  not
meet  the  minimum  recommended  values  (p =  0.01).
Conclusion:  Effective  intervention  programs  are  necessary  to promote  changes  in  the  health-related
physical  ﬁtness  proﬁle  of adolescents  from  São Bonifácio,  Brazil.
© 2015  Consejería  de  Turismo  y  Deporte  de  la  Junta  de  Andalucía.  Published  by  Elsevier  España,  S.L.U.
This is  an  open  access  article  under  the  CC  BY-NC-ND  license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Aptitud  física  relacionada  con  la  salud  en  adolescentes  brasilen˜os  de  una
pequen˜a  ciudad  de  colonización  germánica
alabras clave:
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Objetivo:  Identiﬁcar  el  perﬁl  de  aptitud  física  y salud  de  adolescentes  brasilen˜os  (10  a 17 an˜os)  de  una
pequen˜a  ciudad  de  colonización  germánica,  así  como  describir  la prevalencia  de  aquellos  con  baja  aptitud
física  de  acuerdo  al  sexo  y  la edad.
Método:  Estudio  epidemiológico  transversal  de  base  escolar  realizado  con todos  los  adolescentes  (10 a
17 an˜os)  de  cinco  escuelas  públicas  de  San  Bonifacio,  SC (n = 277;  145  nin˜os),  en  2010.  Se utilizó  la  batería
de  tests  FITNESSGRAM® para  evaluar  la  porcentaje  de grasa  corporal,  la  ﬂexibilidad,  la  fuerza/resistencia
muscular  y  la  aptitud  cardiorrespiratoria.
Resultados:  Se  encontró  un  mayor  porcentaje  medio  de  grasa  corporal  y de ﬂexibilidad  (p  < 0.01)  en  las
tuvieron  mayores  porcentajes  medios  en  dominadas  y  en  los  test  de  aptitudnin˜as;  en  los  nin˜os  se ob
cardiorrespiratoria  (p  <  0.01).  La  prevalencia  de adolescentes  con  baja aptitud  física  fue elevada  para
la grasa  corporal  (nin˜os:  29.3%;  nin˜as:  31.8%;  p =  0.75),  para  la  ﬂexibilidad  (nin˜os:  26.9%; nin˜as:  54.5%;
p  < 0.01),  para  la  fuerza/resistencia  muscular  (test  de  abdominales:  37.9%  de  los nin˜os  y 45.5%  de las
nin˜as,  p  =  0.30)  y  para  la aptitud  física  cardiorrespiratoria  (nin˜os:  28.0%;  nin˜as:  36.9%;  p =  0.15).  En cuanto
a  la  aptitud  física  general,  75.7%  de  los  nin˜os  y 88.9%  de  las  nin˜as  no alcanzaron  los  valores  mínimos
recomendados  (p  = 0.01).
∗ Corresponding author.
E-mail address: gminatto@gmail.com (G. Minatto).
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Conclusión:  Son  necesarios  programas  efectivos  de  intervención  para  la promoción  de  cambios  en el  perﬁl
de aptitud  física  relacionada  con  la  salud  de  adolescentes  de  San  Bonifacio,  SC.
©  2015  Consejería  de  Turismo  y Deporte  de  la  Junta  de  Andalucía.  Publicado  por  Elsevier  España,  S.L.U.
Este  es un  artículo  Open  Access  bajo  la licencia  CC  BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Palavras-chave:
Composic¸ão corporal
Brasil
Estudos transversais
Flexibilidade
Forc¸ a muscular
Aptidão  física  relacionada  à  saúde  de  adolescentes  Brasileiros  de  uma  cidade
de  pequeno  porte  e  colonizac¸ ão  germânica
r  e  s  u  m  o
Objetivo:  Identiﬁcar  o perﬁl  da  aptidão  física  relacionada  à saúde  de  adolescentes  brasileiros  (10-17  anos),
de origem  étnica  germânica  e descrever  a prevalência  daqueles  com  baixa  aptidão  física,  de  acordo  com
o sexo  e idade.
Método:  Estudo  epidemiológico  transversal  de  base  escolar  realizado  com  todos  os  adolescentes  (10-
17  anos)  de  5 escolas  públicas  de  São  Bonifácio  (Brasil).  O estudo  incluiu  277  adolescentes  (145  rapazes  e
132  moc¸ as).  Aplicou-se  a bateria  de testes  FITNESSGRAM® para  avaliar  o  percentual  de  gordura  corporal,
ﬂexibilidade,  forc¸ a/resistência  muscular  e aptidão  cardiorrespiratória.
Resultados:  As  moc¸ as  apresentaram  maiores  valores  médios  de  percentual  de  gordura  e de  ﬂexibilidade
(p  <  0.01).  Os rapazes  apresentaram  melhor  desempenho  nos  testes  de  ﬂexão  de  brac¸ os  e aptidão  car-
diorrespiratória  (p < 0.01). A prevalência  dos  adolescentes  que  não  atingiram  a zona  saudável  de  aptidão
física  foi elevada  para  a  gordura  corporal  (rapazes:  29.3%;  moc¸ as: 31.8%;  p =  0.75)  ﬂexibilidade  (rapazes:
26.9%;  moc¸ as:  54.5%;  p < 0.01),  forc¸ a/resistência  muscular  (teste  abdominais:  37.9%  dos rapazes  e 45.5%
das  moc¸ as,  p  = 0.25; teste  de  ﬂexão  de  brac¸ os:  47.6%  dos  rapazes  e 54.5%  das moc¸ as; p = 0.30)  e aptidão
cardiorrespiratória  (rapazes:  28.0%;  moc¸ as: 36.9%;  p = 0.15).  Na aptidão  física  geral,  75.7%  dos  rapazes  e
88.5%  das moc¸ as  não  atingiram  o  mínimo  proposto  para  a saúde  (p  = 0.01).
Conclusão:  Programas  efetivos  de  intervenc¸ ão são necessários  para  a  promoc¸ ão  de  mudanc¸ as  no  perﬁl
da  aptidão  física  relacionada  à saúde  dos  adolescentes  de  São  Bonifácio  (Brasil).
©  2015  Consejería  de  Turismo  y Deporte  de  la  Junta  de  Andalucía.  Publicado  por  Elsevier  España,  S.L.U.
Este  é  um  artigo  Open  Access  sob  a  licença  de  CC  BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Physical ﬁtness is an important health marker since child-
ood and adolescence,1 and the maintenance of satisfactory levels
s related to the reduction in the incidence of risk factors for
hronic degenerative diseases such as obesity, diabetes mellitus
ype 2, systemic arterial hypertension, and cardiovascular diseases
n adulthood.2
In Europe, low levels of physical ﬁtness are observed in ado-
escents of both sexes.3,4 The prevalence of low cardiorespiratory
tness is 31.6% in teenage boys and 42.4% in teenage girls (12.5–
7.5 years).3 As for body composition, body overweight is present
n 25.9% and 19.2% of male and female adolescents (13.0–
8.5 years), respectively.4 In medium and large size cities in South-
rn Brazil, it has been observed an increase in inadequate levels of
dolescents’ body composition,5 cardiorespiratory ﬁtness,6 muscle
trength/endurance5 and ﬂexibility7 for the health.
The components of physical ﬁtness differ between ethnic
roups8,9 and are inﬂuenced by phenotype.10 Although adoles-
ents from large urban centers are exposed to low physical ﬁtness,
he access to the available physical spaces, such as parks, squares
nd clubs, are considered appropriate for physical activity11 and
hus for the maintenance of physical ﬁtness levels in these cities.
owever, in small town investigated, the access to these spaces is
imited, due to lower availability.
Even though the Brazilian literature has reports on health-
elated physical ﬁtness in adolescents,5–8 most studies were
onducted in large urban centers.5–7 However, it is not totally clear
et whether the physical ﬁtness proﬁle of adolescents from small
unicipalities colonized by Europeans differs from that observed
n studies carried out in large urban centers from Southern Brazil
nd in municipalities from other Brazilian regions and from Europe,
or this reason, this study is justiﬁed.Considering that external inﬂuencing factors of physical ﬁtness
are similar among adolescents, it will be possible to observe
whether body composition and motor performance differ from
those observed in studies conducted with heterogeneous popu-
lations and whether the proportion of adolescents who does not
meet the health criteria for physical ﬁtness is the same as that
found in adolescents from larger urban centers. Furthermore, stud-
ies using the new cutoff points12,13 proposed by FITNESSGRAM®
have not been carried out in Brazil yet.
Therefore, the aim of the present study was  to identify the
health-related physical proﬁle of Brazilian adolescents, from 10 to
17 years of age, living in a small town of German colonization and
to describe the prevalence of those who do not meet the criteria for
health-related physical ﬁtness according to sex and age.
Method
Study design and participants
The study on health-related physical ﬁtness analysis in adoles-
cents was developed from a epidemiological cross-sectional project
called “Physical activity and lifestyle: a three-generation study in São
Bonifácio, Santa Catarina” (“Atividade física e estilo de vida: um estudo
de três gerac¸ ões em São Bonifácio, Santa Catarina”), approved by
the Human Research Ethics Committee of Universidade Federal
de Santa Catarina (UFSC), process no. 973/2010. This study has
been conducted so far with all adolescents (10–17 years) from São
Bonifácio, Brazil. This town from the state of Santa Catarina was
intentionally selected, according to the following criteria: being
small and colonized by the Germans.
The southern region of Brazil was predominantly colonized by
Europeans. The ﬁrst European colony settled in Santa Catarina was
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erman, considered the second largest ethnic group in the region,
fter the Italians. This state has received immigrants from various
ountries of Europe, and Germans settled in northern and south-
rn state of Santa Catarina, and São Bonifácio stands out for being
olonized only by Germans.14
São Bonifácio is located 70 km far from Florianópolis, state of
anta Catarina, Southern Brazil. Its population is of 3008 inhabi-
ants, 77.23% of which live in the rural area. The colonization of the
own began in 1864, when the ﬁrst German immigrants arrived,
oming from the region of Westphalia. Its economy is based on
griculture, with emphasis on tobacco plantation, olericulture, and
airy manufacturing.15 The town has a Human Development Index
HDI) of 0.785, being classiﬁed into medium HDI.16
The target population of the study were adolescents aged 10–
7 years enrolled in public schools of São Bonifácio, SC, Brazil in
010 (N = 291). According to the World Health Organization,17 indi-
iduals aged 10–19 years are considered adolescents. São Bonifácio
as one state and four municipal schools. A school census was  con-
ucted and all adolescents at the age group to participate in the
tudy were invited. All adolescents aged 10–17 years were eligi-
le for this study (n = 277) and agreed to participate by presenting
he consent form signed by their parents or guardians, who  were
resent at school on the day of assessment and able to perform the
hysical tests.
ata collection
The team of evaluators comprised 14 physical education profes-
ors and students from Universidade Federal de Santa Catarina. The
hysical Education students were assistants in data collection. The
easures and tests were applied by teachers. A previous training
as performed for standardization and application of physical tests
nd anthropometric evaluation. Each evaluator was responsible for
he same test from beginning to end of measurements.
The period of data collection was seven days, in September 2010,
n the school premises, during class time. Firstly, in a previously
repared room, anthropometric measures (body mass, height, and
kinfold thickness) were obtained. Next, adolescents were taken to
 multi-use gymnasium, were they performed the physical tests
n the following order: back saver sit and reach, curl-up, modiﬁed
ull-up, and 20-m shuttle run test. No warm-up was  performed
efore the execution of the physical ﬁtness tests.
nthropometric variables
Body mass was measured with a digital weight scale (Filizola®),
ith a 150 kg capacity and 100 g scale. Height was obtained with
 stadiometer (Sanny®), measuring scale of 0.1 cm.  Triceps and
ubscapular skinfold thicknesses (TSF and SSF respectively) were
ollected using the Cescorf® scientiﬁc skinfold caliper, a Brazilian
odel with design and mechanics similar to those of the English
arpenden® skinfold caliper, with a constant pressure of around
0 g/mm2 for any opening of its jaws, measuring unit of 0.1 mm,
nd contact area (surface) of 90 mm2. The measurements were
erformed by two trained evaluators and followed FITNESSGRAM®
tandards.18 To perform this task, they had their intra- and inter-
valuator Technical Error of Measurement (TEM) calculated before
ata collection with a sample of 17 adolescents, using the difference
ethod, according to the procedures described by Gore et al.19 The
imit for intra-evaluator TEM was 3% for skinfold thicknesses and
% for other measures. For inter-evaluator TEM, the error limit was
onsidered as 7% for skinfold thicknesses and 1% for other meas-
res. To assess body composition, TSF and SSF were employed in
he calculation of percent body fat, using the equation of Slaughter
t al.20Deporte. 2016;9(2):67–74 69
Physical ﬁtness
The components of health-related physical ﬁtness investigated
were: body composition, ﬂexibility, muscle strength/endurance,
and cardiorespiratory ﬁtness. The measurement of these com-
ponents followed the procedures proposed by FITNESSGRAM®.18
The tests applied were: back saver sit and reach, curl-up, pull-
up modiﬁed and 20-m shuttle run. Due to the high correlation
between ﬂexibility of right and left legs (r = 0.92), the mean for
the two measures was used. Data from the test were processed
using the following equation, which was  proposed by Leger
et al.,21 to estimate maximal oxygen uptake (VO2max): Y =
31.025 + (3.238 * X1) − (3.248 * X2) + (0.1536 * (X1 * X2)), in which Y:
predicted value of VO2max  in ml/kg/min; X1: running speed corre-
sponding to the stage in km/h; X2: subjects’ age.
The cutoff values adopted to verify the proportion of adoles-
cents who were not in the healthy ﬁtness zone, speciﬁc for sex and
age, were those described in FITNESSGRAM®,22 Revision 8.6 and 9.x
(2010) (Table 1). These adolescents were classiﬁed into the needs
improvement zone, it means, they were evaluated as having low
physical ﬁtness. For overall physical ﬁtness, adolescents were con-
sidered with low physical ﬁtness if they were simultaneously in
the needs improvement zone in all measured tests (percent body
fat and back saver sit and reach, curl-up, modiﬁed pull-up and 20-m
shuttle run [VO2max] tests).
Statistical analysis
Descriptive analysis of the variables used means, standard devi-
ations, medians, and frequency distributions. Data normality was
analyzed with the Kolmogorov–Smirnov test. Normal distribution
was found for body mass and ﬂexibility. Log10 transformation of
the data was  applied for the other variables, and normality was
observed for SSF and percent body fat.
For the comparison of mean values between sexes, Student t
test and the equivalent Mann–Whitney non parametric U test was
used. Analysis of variance (two-way ANOVA) was employed consid-
ering age and sex, together with the Bonferroni post hoc test, to
locate the ages in which differences occurred within each sex,
using the SISVAR program, version 5.1. The Kruskal–Wallis test was
applied. Relative frequency was used to verify the percentage of
adolescents with low physical ﬁtness. The comparisons between
two proportions were performed with Statistics for Biomedical
Research (MedCalc) software, version 9.1.1, to identify the dif-
ferences between sexes in each age group for each component
analyzed. The conﬁdence level adopted for the analyses was  95%.
Data were digitized in Excel® software and analyzed with Statistical
Package for Social Sciences (SPSS) software, version 15.0.
Results
Adolescents who  did not had the free and informed consent
signed by their guardians (n = 3), were not present on the eval-
uation day (n = 5), or refused to participate in the study (n = 5)
were excluded from the sample, as well as those who  had a
motor limitation that made it impossible to perform the physical
tests on the evaluation day (n = 1). Thus, the sample was com-
posed by 277 adolescents (145 boys and 132 girls), with response
rate of 90.5%. The relative frequency and absolute of the sample
according to age for boys and girls, respectively: 10 years, 17.2%
(n = 25) and 9.1% (n = 12); 11 years, 18.6% (n = 27) and 18.2% (n = 24);
12 years, 12.4% (n = 18) and 15.9% (n = 21); 13 years, 10.3% (n = 15)
and 14.4% (n = 19); 14 years, 11.0 (n = 16) and 9.8% (n = 13); 15 years,
11.0% (n = 16) and 15.9% (n = 21); 16 years, 11.0% (n = 16) and 7.6%
(n = 10); 17 years, 8.3% (n = 12) and 9.1% (n = 12). Compared to boys,
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Table 1
Cutoff points for the healthy ﬁtness zone.
Age (years) Body fat (%) Flexibility (cm) Muscle
strength/endurance
(curl-ups/repetitions)
Muscle
strength/endurance
(pull-ups/repetitions)
Cardiorespiratory
ﬁtness (ml/kg/min)
Boys
10 8.9–22.4 20 ≥12 ≥5 ≥40.2
11  8.8–23.6 20 ≥15 ≥6 ≥40.2
12  8.4–23.6 20 ≥18 ≥7 ≥40.3
13  7.8–22.8 20 ≥21 ≥8 ≥41.1
14  7.1–21.3 20 ≥24 ≥9 ≥42.5
15 6.6–20.1 20 ≥24 ≥10 ≥43.6
16  6.5–20.1 20 ≥24 ≥12 ≥44.1
17  6.7–20.9 20 ≥24 ≥14 ≥44.2
Girls
10  11.6–24.3 23 ≥12 ≥4 ≥40.2
11  12.2–25.7 25.5 ≥15 ≥4 ≥40.2
12 12.7–26.7 25.5 ≥18 ≥4 ≥40.1
13  13.4–27.7 25.5 ≥18 ≥4 ≥39.7
14  14.0–28.5 25.5 ≥18 ≥4 ≥39.4
15  14.6–29.1 30.5 ≥18 ≥4 ≥39.1
16  15.3–29.7 30.5 ≥18 ≥4 ≥38.9
17  15.9–30.4 30.5 ≥18 ≥4 ≥38.8
Source: FITNESSGRAM® , Revision 8.6 and 9.x.22
Table 2
General characterization of the sample. São Bonifácio, Brazil, 2010.
Variables Boys Girls p-Value
n x¯ SD Md  n x¯ SD Md
Chronologic age (years) 145 12.97 2.31 13.00 132 13.21 2.14 13.00 0.39
Body  mass (kg)* 145 53.73 16.38 54.00 132 54.39 14.70 54.85 0.73
Height (cm) 145 159.45 16.38 160.50 132 159.94 10.31 162.85 0.75
TSF  (mm)* 145 13.43 6.87 11.35 132 18.41 6.78 17.35 <0.01
SSF  (mm)  145 11.19 7.97 8.05 132 14.14 8.95 11.50 <0.01
Body  fat (%)* 142 20.13 11.36 16.82 132 26.62 8.83 25.17 <0.01
Flexibility (cm)* 145 22.90 6.27 22.50 132 26.05 5.33 26.50 <0.01
Curl-ups (repetitions) 145 26.90 21.29 21.50 132 23.55 19.18 19.50 0.23
Pull-ups (repetitions) 145 8.41 5.73 7.00 132 3.31 2.75 3.00 <0.01
Cardiorespiratory ﬁtness (VO2max) 143 44.26 4.56 44.55 130 40.58 5.12 41.15 <0.01
x¯ : mean; SD: standard deviation; Md:  median; TSF: triceps skinfold thickness; SSF: subscapular skinfold thickness; p-value for the Student t test* for body mass, TSF, percent
b gic age, height, SSF, curl-up, pull-ups, and cardiorespiratory ﬁtness) was used.
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Table 3
Prevalence of adolescents with overall low physical ﬁtness and for each component,
according to sex. São Bonifácio, Brazil, 2010.
Components Boys (%) Girls (%) 2 p-Value
Overall HRPF 75.7 88.9 7.6 0.01
Body fat 29.3 31.8 0.2 0.75
Flexibility 26.9 54.5 20.8 <0.01
Muscle strength/endurance (curl-ups) 37.9 45.5 1.3 0.25
Muscle strength/endurance (pull-ups) 47.6 54.5 1.1 0.30ody  fat and ﬂexibility. For the other variables, the Mann–Whitney U test (chronolo
irls showed higher means for TSF, SSF, percent fat, and ﬂexibil-
ty (p < 0.01). Boys showed higher means (p < 0.01) for pull-up and
ardiorespiratory ﬁtness tests (Table 2).
The differences in mean values of percent body fat between ages
F = 7.38; p < 0.01) were found in boys at age 10 years in relation to
1 (p < 0.05), 14 (p < 0.05), 15 (p < 0.05) and 16 years, and at age
5 years compared with all ages (p < 0.05). A higher percent body
at was observed at age 10 years and a lower percent at 15 years of
ge. In girls, the differences were found at age 10 years in relation
o 14 and 17 years (p < 0.05), with older girls showing higher mean
alues (Fig. 1).
Regarding ﬂexibility, differences between ages were found only
n boys (F = 2.92; p < 0.01). The lowest rate obtained was at 14 years,
iffering from ages 15 (p < 0.05) and 16 years (p < 0.05). In girls, ﬂexi-
ility remained constant throughout adolescence (F = 1.57; p = 0.15)
Fig. 1).
As for muscle strength/endurance, differences between ages
ecame evident in boys for curl-up (p < 0.01) and pull-up (p < 0.01)
ests. The performance was similar between ages among girls in
oth tests (p > 0.05) (Fig. 1).Physical ﬁtness differed between ages in girls (p = 0.02). The
isual observation of the graph indicates lower mean values for
lder girls. In boys, physical ﬁtness did not show signiﬁcant differ-
nces between ages (p > 0.05) (Fig. 1).Cardiorespiratory ﬁtness (VO2max) 28.0 36.9 2.1 0.15
HRPF: health-related physical ﬁtness. p-Value for the test of two proportions.
Concerning overall physical ﬁtness classiﬁcation, the prevalence
of adolescents with low physical ﬁtness was 75.7% for boys and
88.9% for girls, with differences between sexes (p = 0.01). When the
prevalence of the components was  analyzed separately, the differ-
ences between girls and boys occurred only in ﬂexibility (p < 0.01).
The proportion of adolescents with low physical ﬁtness in the
remaining components was  similar between the sexes (p > 0.05)
(Table 3).In Fig. 2, boys showed higher prevalence of percent body fat in
the health risk zone at 10 (p < 0.01) and 13 (p < 0.01) years compared
to girls. At the ages of 14 and 17 years, the prevalence was higher
(p < 0.01) for girls in relation to boys.
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The prevalence of health risk zone in ﬂexibility differed between
he sexes at ages 11 and 17 (p < 0.01) years. Girls showed higher
roportions of low ﬁtness in all ages, except for 14 years, when
oys showed less ﬁtness (Fig. 2).
In the curl-up test, higher prevalence in girls occurred at ages 11
p < 0.01), 15 (p < 0.01) and 16 (p < 0.01) years. For boys, higher pro-
ortions were observed at the ages of 13 (p < 0.01) and 14 (p < 0.01)
ears (Fig. 2).
In the modiﬁed pull-up test, girls showed higher prevalence
f low ﬁtness at ages 11 (p = 0.03), 12 (p < 0.01) and 16 (p < 0.01)
ears, in relation to boys (p < 0.05). Differences between the sexes
ere also observed at 10 years, with a higher proportion for boys
p < 0.05) (Fig. 2).
Regarding cardiorespiratory ﬁtness, boys showed higher preva-
ence of low ﬁtness at 13 years (p < 0.01), compared to girls, whileeen ages within the same sex (p < 0.05). *p < 0.05: differences between ages within
s for percent body fat and ﬂexibility. Kruskal–Wallis and Mann–Whitney tests for
in girls prevalences were higher at the ages of 15 (p = 0.03) and 16
(p < 0.01) years (Fig. 2).
Discussion
The main ﬁndings of this study were higher values of TSF, SSF,
body fat, and ﬂexibility for adolescent girls compared to boys. There
were differences between the sexes in each age for all compo-
nents investigated, more frequently at ages above 13 years for
cardiorespiratory ﬁtness and body composition, and from 10 to
11 years for muscle ﬁtness. In general, the prevalence of low phys-
ical ﬁtness in percent body fat, muscle strength/endurance, and
cardiorespiratory ﬁtness were high and similar between the sexes,
with differences observed for ﬂexibility and for all physical ﬁtness
components analyzed simultaneously.
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or  differences between sexes in each age.
When analyzing the results of the health-related physical ﬁt-
ess, the girls showed a higher mean value of percent body fat than
oys. The differences in body fat between ages within the same sex
ere found at the start and in the middle of adolescence in rela-
ion to the other ages in boys, and at the ﬁrst age of this period
ompared to older subjects, aged 14–17 years, in girls. Mean val-
es were higher for girls at almost all ages, similarly to what was
bserved in students from Brazil (seven to 15 years),23 Portugal
12–18 years9 and 10–18 years24) and Spain (12.5–17.5 years).25
hese results can be explained by the disparity in the proportion of
uscle mass and body fat among sexes, due to the hormonal action
hat occurs during puberty. In boys, the higher production of andro-
en hormones causes a greater increase in muscle tissue, while in
irls this increase occurs in body fat, due to estrogen hormones.26
Regarding muscle ﬁtness, girls obtained higher mean values
ompared to boys; however, girls ﬂexibility remained constantcal ﬁtness component, according to sex and age. São Bonifácio, Brazil, 2010. *p < 0.05
as chronological age progresses, which differs from the ﬁndings
for Spanish adolescents.27 Better performance in ﬂexibility tests
for teenage girls was also reported in international investigations,
among European28 and German29 adolescents. In Europe, besides
the fact that girls showed better ﬂexibility than boys, there was
a trend of increase for this component as age progresses,24,28,29
which was not observed in the present study. In boys, oscillations
were found, with better rates at 15–16 years in relation to 14 years
of age. In investigations7,30 with Brazilian adolescents, differences
between ages within the same sex were not evident. The varia-
tion in ﬂexibility rates observed in the boys from this study can
be related to the growth spurt, the moment when there is a rapid
development of body structures, in which bones, muscles and ten-
dons grow at different speeds, resulting in a temporary reduction in
ﬂexibility.30 More research on this topic is needed to clarify these
ﬁndings.
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Regarding muscle strength/endurance (pull-up test), boys
howed better performance than girls, which is in accordance
ith what was observed in other Brazilian studies with sam-
les from cities of non-German colonization.5,30,31 Differences
ere also found between ages in both muscle strength/endurance
ests for boys. The improvement in performance in muscle
trength/endurance tests at ages above 13 years is explained by the
nset of puberty. The sharp increase in muscle mass among boys
esults in an increase in muscle strength and endurance capacity
s age progresses. The same happens to girls, but in a less remark-
ble way30. Other factors, such as low physical activity levels, not
nvestigated in the present study, and higher body fat values may
ave hampered a better performance in the test among girls.
Boys showed better cardiorespiratory ﬁtness in comparison
o girls. These ﬁndings corroborate other surveys conducted in
unicipalities from Brazil6,30,32 Portugal24 and Spain.25,33 In the
omparisons of this component between age groups, differences
ere found only for girls, indicating lower mean values for older
irls. The changes in body composition that occur during puberty,
ogether with chronological age, contribute to the lower mean
alues for this component among girls and to the higher mean val-
es among boys.31 In addition, boys tend to be more physically
ctive,29,33 which favors a better performance in terms of cardio-
espiratory ﬁtness compared to girls.
Concerning the prevalence of low physical ﬁtness in body com-
osition, one out of three adolescents showed body overweight.
he data from the present study corroborate the ﬁndings observed
n Januária, Brazil,5 and Spain,4 althought there is disparity in the
riteria used in the studies. Researchers point out low physical
ctivity level as one of the factors responsible for excess body fat
n adolescence,10 which can have contributed to the high preva-
ence found in the present study. The risk of overweight/obesity
n adolescents is related to low physical activity levels and to
ow health-related physical ﬁtness, mainly regarding abdominal
trength and cardiorespiratory ﬁtness components.34
As for ﬂexibility, the prevalence of low physical ﬁtness was
igher among girls. These results were also found in adolescents
14–17 years) from Januária, Brazil.5 In other words, although girls
btained higher mean values for ﬂexibility than boys, the propor-
ion of those who do not meet health-related criteria was  also
igher for female adolescents. Even if genetics favors girls,26 the
ess it determines ﬂexibility, the higher the role of the environ-
ent in the maintenance of satisfactory health levels will be. Other
nvestigations are necessary to better clarify health-related criteria
or ﬂexibility in adolescents.
The prevalences of adolescents with low physical ﬁtness in
erms of muscle strength/endurance were equal between the sexes
nd were similar to those observed in other Brazilian cities5 of
on-German colonization. This component of muscle ﬁtness is pos-
tively related with physical activity and resistance training33 and
egatively with excess body fat.23 Thus, the prevalence of low ﬁt-
ess found in approximately 50% of adolescents can reﬂect the
igher percent body fat observed in girls and the lower biceps mus-
le mass, supposedly present in both sexes. Such factors can have
ampered the performance of the minimum number of repetitions
o reach the healthy ﬁtness zone.
The proportion of adolescents who do not meet health-related
riteria for cardiorespiratory ﬁtness did not differ between sexes.
hese ﬁndings differ from those veriﬁed in studies that used the
revious cutoff points of FITNESSGRAM® in Florianópolis, Brazil6
nd in European cities.3,25 In Europe, the prevalence of adolescents
ith low cardiorespiratory ﬁtness is higher among girls.3,25 The
igh prevalence of girls who did not meet health-related criteria at
5 and 16 years can be explained by the increase in adipose tissue
rising from the onset of maturity. However, the higher prevalence
bserved among boys, in the other ages, lies in the fact that theDeporte. 2016;9(2):67–74 73
maturity process occurs later compared to girls.26 Thus, when boys
get closer to post-pubertal stage, the proportions of inadequacy for
this component were reduced.
Traditionally, in Brazil, due to socio-cultural implications related
to an unequal treatment between sexes that can arise already in
childhood, girls perform less intense physical activities than boys,
which is involuntarily caused by the treatment for both sexes.
This disparity lasts when children enter the school system and
physical education teachers accept these differences for merely
biological reasons, which reﬂects in the distinction between the
physical activities offered to girls and boys. After puberty, girls end
up engaging less in sport activities than boys. It means, because sex-
ual maturity comes earlier in girls, body structures develop earlier
in female than in male adolescents, which causes some embar-
rassment in teenage girls, who end up withdrawing from physical
activity. Thus, girls do not beneﬁt from the biological advantages
provided by puberty in the performance of certain motor tasks.30
Regarding the overall physical ﬁtness classiﬁcation, the preva-
lence of adolescents with low physical ﬁtness in all components
differed between girls and boys. These proportions were lower
than those found in cities with lower HDI  and of non-German
colonization.5 The low physical ﬁtness levels found are directly
related to adolescents’ lifestyle.10,34 The concern with the high
proportion of adolescents who did not achieve the healthy phys-
ical ﬁtness zone simultaneously in all components is related with
the onset of chronic degenerative diseases in adulthood,2 to which
adolescents are exposed.
Adolescents’ motivation in the performance of the tests, a vari-
able that was not investigated in the present study, may  have
affected the results found, which has been one limitation of this
study. Moreover, the tests used to estimate muscle ﬁtness do not
show good validity;1 however, they were used for comparison with
other studies. We  highlight the disparity in the method used for
measuring and assessing the physical ﬁtness components among
the studies used for comparison with the ﬁndings from the present
study7–9,28,29 in one or more components. The reduced number
of adolescents in each age group made it difﬁcult to locate sig-
niﬁcant differences in the comparisons between ages. Because
variables related to sexual maturity, usual physical activity level,
socioeconomic conditions, regional aspects, and ethnicity were not
investigated in the present study, other associations and inferences
were limited.
As one of the study’s strengths, we can mention the representa-
tivity of the analyzed population, which allows to make inferences
for the population of adolescents from São Bonifácio, Brazil, inte-
grated into the school setting. According to data provided by the
ofﬁces of the evaluated schools, there were no drop-outs in 2010,
that is, the dropout rate was 0%. Besides, these results are useful
for planning public policies aimed at school adolescents’ health.
They can serve as parameters for health promotion strategies in
school, because he identiﬁed the group of adolescents with low
levels of health-related physical ﬁtness. Additionally, the tests used
for assessing adolescents’ body composition and cardiorespiratory
ﬁtness showed good validity1. Furthermore, it was possible to iden-
tify the observed physical ﬁtness proﬁle of students from a small
town with homogeneous socio-cultural characteristics.
These results were valid for adolescents in the age group inves-
tigated and from small towns of German colonization. Further
studies that investigate usual physical activity level and sexual
maturity and that consider sociodemographic and cultural aspects
are necessary for a better understanding of physical ﬁtness in this
setting.In conclusion, mean values for percent body fat were higher for
older girls and younger boys. Female adolescents showed higher
ﬂexibility and lower muscle strength/endurance and cardiorespi-
ratory ﬁtness compared to boys.
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The prevalence of Brazilian adolescents from a small town of
erman colonization with low physical ﬁtness was high in all com-
onents. Differences between sexes were found in the proportion
f adolescents with overall low physical ﬁtness and in the ﬂexibility
omponent, which is more prevalent in girls. Effective intervention
rograms are necessary to promote changes in the health-related
hysical ﬁtness proﬁle of these adolescents.
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